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An overlapping Earth radiation climate record:An overlapping Earth radiation climate record:
22 years from Nimbus 7 to Terra.22 years from Nimbus 7 to Terra.



Trenberth Trenberth Letter to Science/ResponseLetter to Science/Response

•• Trenberth Trenberth concerns:concerns:
a) 3 month ERBS gap caused 3 W/ma) 3 month ERBS gap caused 3 W/m22 shift in LW shift in LW

b) Diurnal b) Diurnal aliasing aliasing causing seasonal cycle change in 90scausing seasonal cycle change in 90s
versus 80sversus 80s

•• Response (both accepted by Science)Response (both accepted by Science)
a)a) No: offset changes expected for cavities and noNo: offset changes expected for cavities and no

change relative to HIRS/AVHRR.  Also fails to explainchange relative to HIRS/AVHRR.  Also fails to explain
SW changes.SW changes.

b)b) Yes: 36-day precession cycle means instead of 30 dayYes: 36-day precession cycle means instead of 30 day
months removed 2/3 of seasonal cycle change in SW,months removed 2/3 of seasonal cycle change in SW,
emphasized decadal signal, some variability  remains.emphasized decadal signal, some variability  remains.

•• Both: need stronger emphasis on redundantBoth: need stronger emphasis on redundant
high  accuracy calibrated overlapped climatehigh  accuracy calibrated overlapped climate
data sets: e.g. broadband and spectral LW flux.data sets: e.g. broadband and spectral LW flux.



Comparison of Observed Decadal TropicalComparison of Observed Decadal Tropical
Radiation Variation with Current Climate ModelsRadiation Variation with Current Climate Models

Models less variableModels less variable
than the observations:than the observations:
-- missing feedbacks? missing feedbacks?
-- missing  missing forcingsforcings??
-- clouds physics? clouds physics?

LW:LW:
Emitted ThermalEmitted Thermal
FluxesFluxes

SW:SW:
Reflected SolarReflected Solar
FluxesFluxes

Net:Net:
Net Radiative FluxesNet Radiative Fluxes



Chen et al. Science
Feb, 2002



Chen, DelChen, Del Genio Genio, Carlson, NASA GISS, Carlson, NASA GISS

NCEP: 500hPa OmegaNCEP: 500hPa Omega ISCCP Cloud AmountISCCP Cloud Amount Bates: HIRS UTHBates: HIRS UTH



RossowRossow/Carlson: ISCCP + /Carlson: ISCCP + Rad Rad Model => TOA flux anomaliesModel => TOA flux anomalies



Joe Norris, Scripps: Surface Observer Total Cloud AmountJoe Norris, Scripps: Surface Observer Total Cloud Amount

Reduced highReduced high
Cloud?Cloud?

Increased LowIncreased Low
Cloud?Cloud?



Ingram, UKMO: Tropical LW Flux Anomaly by LW Flux Ingram, UKMO: Tropical LW Flux Anomaly by LW Flux PctilesPctiles
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If Offset Error = Flat Change
If Gain Error ~ 2/3 effect at low flux
Neither are consistent with anomalies.

(Pctiles and Anomalies use monthly avg ERBS) 



Wang et al, GRL, 2002Wang et al, GRL, 2002

SAGE II Cloud Top Frequency Distribution: Reduced Cloud HtSAGE II Cloud Top Frequency Distribution: Reduced Cloud Ht



Wang et al., GRL 2002Wang et al., GRL 2002

SAGE II Cloud Height Changes + SAGE II Cloud Height Changes + Radiative Radiative ParameterizationParameterization
Only Explain 1/3  of ERBS LW flux anomaly: other 2/3 inferred to beOnly Explain 1/3  of ERBS LW flux anomaly: other 2/3 inferred to be

Cloud amount and/or Cloud amount and/or emissivity emissivity changes (all 3 shown below) changes (all 3 shown below) 



Summary:Summary:

1)1) No calibration problem yet explains decadal ERBS changes. No calibration problem yet explains decadal ERBS changes. 
Bob Lee et al. continuing to examine ERBS calibration. Bob Lee et al. continuing to examine ERBS calibration. 

2)2) Seasonal changes in 90s tropical SW fluxes primarily Seasonal changes in 90s tropical SW fluxes primarily aliasingaliasing
of ERBS diurnal cycle into monthly means.  Some increased 90sof ERBS diurnal cycle into monthly means.  Some increased 90s
variability remains for both 36-day and 72-day precession cycle variability remains for both 36-day and 72-day precession cycle 

averages.  Decadal changes now clearer.averages.  Decadal changes now clearer.

3)3) ISCCP, NCEP omega, Bates HIRS UTH roughly consistent but ISCCP, NCEP omega, Bates HIRS UTH roughly consistent but 
phasing, peaks, differ: do not expect simple linear relationsphasing, peaks, differ: do not expect simple linear relations

between these variables.  Further analysis needed.between these variables.  Further analysis needed.

4)4) SAGE II cloud height decreases explain 1/3 of 3 W/m^2 LW changeSAGE II cloud height decreases explain 1/3 of 3 W/m^2 LW change

5)5) Percentile tests show most changes in high LW flux, not low: Percentile tests show most changes in high LW flux, not low: 
downward branch of Hadley/Walker cells consistent with downward branch of Hadley/Walker cells consistent with 

strengthened cells.  Will redo this analysis to test gain changes.strengthened cells.  Will redo this analysis to test gain changes.

6)6) Surface observer clouds in 80s/90s show mixed bag: reduced Surface observer clouds in 80s/90s show mixed bag: reduced 
warm pool cloud (high), and varying low cloud amountswarm pool cloud (high), and varying low cloud amounts


